The Hsp40 family chaperone protein DnaJB6 enhances Schlafen1 nuclear localization which is critical for promotion of cell-cycle arrest in T-cells.
Tight control of cell-cycle progression is critical for T-lymphocytes to function properly. Slfn1 (Schlafen1) has been reported to play an important role in the establishment and maintenance of quiescence in T-lymphocytes. However, how Slfn1 accomplishes this critical function remains poorly understood. In the present study, we show that nuclear localization is a prerequisite for Slfn1 to induce cell-cycle arrest, with DnaJB6, identified as a new Slfn1-binding protein, playing a pivotal role in this process. DnaJB6, a chaperone protein of the DnaJ/Hsp (heat-shock protein) 40 family, stabilizes Slfn1 together with its partner Hsp70, and, more importantly, it enhances the nuclear import of Slfn1. Overexpression of DnaJB6 was found to increase Slfn1 nuclear accumulation and resulted in cell-cycle arrest, whereas, in DnaJB6 knock-down cells, Slfn1 was mainly sequestered in the cytoplasm and no cell-cycle arrest was observed. Furthermore, transgenic expression of DnaJB6 in T-lineage cells inhibited Slfn1's degradation, promoted its nuclear import and ultimately led to suppression of T-cell proliferation upon TCR (T-cell receptor) activation. In addition, DnaJB6 increased Slfn1's effect on its downstream target cyclin D1 in co-transfected cells. Altogether, our results demonstrate that DnaJB6 is necessary for translocation of Slfn1 into the nucleus, where Slfn1 down-regulates cyclin D1, induces cell-cycle arrest and programmes a quiescent state of T-cells.